Experimental Arthritis
The many attempts to produce an experimental arthritis in laboratory animals were comprehensively reviewed by Gardner in 1960 . He concluded that none of the methods used had resulted in a lesion sufficiently resembling rheumatoid arthritis in man to suggest that any light had been thrown by them upon the actiology of the human disease, and he therefore questioned the desirability of pursuing the problem with small rodents since it appeared probable that rheumatoid arthritis was exclusively a disease of primates. However, as a result of some studies on the organization of fibrin in rabbits (Banerjee & Glynn 1960) , we were encouraged to make a further attempt to induce a rheumatoid-like lesion in rodents. The observation that suggested the possibility of success was the close resemblance that existed between the lesion induced in a rabbit by an implant of foreign fibrin (human, bovine or sheep) and the typical subcutaneous nodule characteristically found in rheumatoid arthritis. Since the nodular type of reaction occurred exclusively with foreign fibrin but not with rabbit fibrin, we felt that an immunological reaction to the former probably accounted for the difference in response. An attempt was therefore made to immunize rabbits with their own fibrin in order to test this hypothesis (Dumonde & Glynn 1962) .
Rabbits were immunized by a series of intracutaneous injections of either human or autochthonous fibrin with Freund's complete adjuvant, and subsequently tested for delayed hypersensitivity. In both groups a significant proportion of the animals became sensitive not only to human fibrin but also to their own. Immunized and unimmunized animals were then given an intra-articular injection of up to 30 mg of human or autochthonous rabbit fibrin, and the joints removed at intervals up to fourteen weeks. In animals immunized with human fibrin and in-jected intra-articularly with human fibrin a high incidence, over 80%, of arthritis was observed. The lesions included an effusion into thejoint of a cloudy, viscid fluid in which polymorphs predominated; hypertrophy and hyperplasia of the lining cells frequently associated with the formation of complex villous processes; the development of a vascular and cellular pannus extending across the articular cartilage; degenerative changes in the underlying cartilage, and erosions of the bone and cartilage at the margin of the articular surfaces. Apart from the changes in the lining cells, the synovial membrane was much thickened by cedema, increased vascularity and striking infiltrations of lymphocytes and plasma cells. These cells showed a marked tendency to aggregate around vessels. In some specimens the aggregates of lymphocytes surrounded a focus of large pale cells thus producing a picture resembling a lymphoid follicle with germinal centre. The overall resemblance of the joint lesions to those of rheumatoid arthritis is quite remarkable.
Attempts to reproduce these results using only the animals' own fibrin both for immunization and for injection into the joints were much less successful than those in which foreign fibrin was used. Nevertheless some success was achieved, but only in about 10% of the animals, and in general the lesions were less extensive and less persistent.
Several features of this experimental arthritis are worthy of comment: (1) The resemblance in almost every detail to those features characteristic of rheumatoid arthritis. (2) The chronicity of the lesions. In some joints examined fourteen weeks after the intra-articular injection the inflammatory process was still obviously active; and repetition ofthese experiments in Dr R C Mellors's laboratory has resulted in lesions still active after twenty-four weeks (personal communication).
(3) The occasional appearance of structures resembling lymphoid follicles. These are by no means a constant feature, either in our experimental animals or in rheumatoid arthritis. They are nevertheless regarded as a highly characteristic feature of the rheumatoid joint and their appearance in our experimental lesions is therefore all the more noteworthy. The significance of this follicular response is by no means clear but its resemblance to the lymphoid follicles in a lymph node draining an area of antigen injection suggests that it is in some way associated with the immune response. This inference is supported by the associated infiltration of plasma cells, cells now well recognized as producers of immune globulin. The similar appearance of the thyroid gland in Hashimoto's thyroiditis, a condition in which an immune response to thyroid antigens is well established, confirms the view that this type of reaction may be taken as evidence of some locally persistent antigen.
If this interpretation of the lymphofollicular and plasma cell response is correct, it implies the persistence of the antigenic stimulus for months after the single intra-articular injection of fibrin. This could arise in two ways: either from some interference with the mechanism that is normally capable of removing fibrin from the joint with remarkable speed and efficiency, or because of constant renewal of antigen. Some evidence exists for both these possibilities. We have recently shown (Dumonde & Glynn 1965, un- published observations) that even in guinea-pigs, which normally possess an extremely active fibrinolytic system capable of disposing in a few days of fragments of fibrin up to 100 mg wet weight, human fibrin may persist for over sixteen weeks in pre-immunized animals. This suggests that immunity to a foreign antigen may seriously interfere with its removal, at least in the solid state, and such interference can be sufficient in degree to account for the observed persistence of activity of our experimental arthritis. Evidence for the constant renewal of antigen is less convincing, but is suggested by the observation to which I have already referred, that in a significant proportion of rabbits immunized with either human or their own fibrin, reactions of delayed hypersensitivity can be obtained to their own fibrin, i.e. a state of auto-immunity has been induced to an inflammatory product, namely, fibrin.
This could then result in the establishment of a vicious circle in which inflammation leads to local fibrin formation and this in turn, by virtue of the autoimmune state, leads to further inflammation. It should, of course, be emphasized that these two processes are not mutually exclusive and each could contribute to the observed persistence of the experimental lesion. Furthermore, although in the experiments here described I have confined myself to those in which the antigen was fibrin, there is no reason to believe that similar results could not be achieved using other inflammatory products as antigen. Our current experiments do indeed show that similar results can be obtained (Kaklamanis, Phillips & Glynn 1965, unpublished observations) .
Mr J Hickman and Dr S G Spickett (University of Cambridge) Avascular Necrosis of the Femoral Head in the Dog Avascular necrosis of the femoral head in the dog has been recognized for some years (Formston & Knight 1942 , Frost 1959 . It bears certain similarities to Perthe's disease in man, and it has been shown that the etiology of Perthe's disease is, in part, genetic (Stephens & Kerby 1946) . Avascular necrosis of the femoral head in the dog therefore makes a good subject for comparative study.
Clinical Features
During the last three years one of us (J H) has examined 20 cases, some details of which are given in Table 1 . With one exception all the cases were unilateral and the onset of symptoms occurred between 4 and 12 months of age. This is comparable with the age incidence of Perthe's disease.
The stages of the disease also are comparable with those seen in man: onset of pain followed by varying degrees of destruction and resorption of the femoral head and, finally, regeneration with a return to normal bone and cartilage. The femoral head is deformed which results in joint dysfunction and in time to an osteoarthritis.
This disease is only seen in certain of the smaller breeds and is especially common in working terriers and miniature poodles. In the experience of one of us (J H) it does not occur in Table 1 Breed, sex distribution, laterality, and radiological types of avascular necrosis of the femoral head 
